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Limits to growth? 
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What is the meaning of sustainabJe? 
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Peak oil: 2004 Seer 
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IPCC predictions www.net.org 


Mass extinction ( >40% known spp), 


Sea level rise... 

Food? 

~30% wetlands flooded, 
freshwater, Islands 

Food? 

Stress on ecosystems 
(Population 9 billion) 
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Food? 


ocean acidification 
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Weather patterns, wildfires, Food? 
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Sustainability? 




Affluence? 


Species diversity? 
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First flight test with sustainable biofuels for 
commercial aviation . 


NASA 





First North American 
sustainable biofuel flight test 




Scheduled 2009 


Scheduled 2009 


Biofuels fly airplanes... 



What about Biofuels? 

Not use agricultural land 


Not use freshwater or fertilizers 
Feasible, affordable, scalable, sustainable... 






How green are biofuels? 
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The problem with biodiesel... 
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*C0 2 kg/MJ: Growing, harvesting, refining, burning fuel (cf., Diesel=83) 


BIODIESEL CROPS AND PRODUCTION 



BIODIESEL CROPS AND PRODUCTION 
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BIODIESEL CROPS AND PRODUCTION 
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BIODIESEL CROPS AND PRODUCTION 
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BIODIESEL CROPS AND PRODUCTION 



Production range 
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Biodiesel crops and production: ! 


Plant 

Gal/acre-yr 

Barrels/yr 

Soybeans 
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>10,000,000 
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There are challenges 
growing 
algae on land... 


Open circulating ponds 
(raceways) 


Closed photobioreactors 

(PBRs) 
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Hyperion Water Treatment Los Angeles: 429 employees 
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OMEGA logistics? 
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Is this scalable? 


What impact will OMEGA have on the ocean? 















Are we up to the engineering challenge? 










Strength layer 
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Challenges for OMEGA 


•{Biology 

•{Engineering 

•{Economics 


{Environment 




Motivations for OMEGA 

Does not compete with agriculture 

•!Land 

•! Freshwater 
•Fertilizer 

Compatible with climate change 



•Not dependent on rain 
•Flooded coastal zones 
•Warming ocean surface 

Creates an ecology of technology 

•IWaste = resource 
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. .what we really want is for things 
to stay the same, but get better. ” 


Is the future really in algae? 
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What about collecting wild 
algae from the ocean? 




































Harvest 
wild algae? 
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The stone age didn’t end 
because we ran out of stones 


. Yamani 




There is no limit to what you can accomplish 
If you don’t care who gets the credit... Truman 




